INTRODUCTION
Rumination syndrome (RS) is characterized by repeated, effortless food regurgitation during or soon after eating, followed by rechewing, reswallowing, or spitting out of the regurgitant (1, 2) . Rumination syndrome is classified as both a "Functional Gastroduodenal Disorder" by the Rome Foundation's Functional Gastrointestinal Disorders: Disorders of Gut-Brain Interaction, 4th edition (ROME-IV) (2,3) and a "Feeding and Eating Disorder" by Diagnostic and Statistical Manual of Mental Disorders, 5th edition (DSM-5; "rumination disorder") (1) . Rumination syndrome can cause significant impairment, including medical complications (e.g., dental damage, weight loss, electrolyte disturbances) and psychosocial disturbances (e.g., avoidance of work or social eating) (1, 2, 4) .
Rumination syndrome in an adult was first described in 1618 by an Italian anatomist (5, 6) , and the need for better detection and treatment of RS has been described over the past several decades (e.g., Blinder et al. (7)). However, systematic research on RS is continually scant and RS has historically been believed to be a rare condition. The prevalence of RS is "unclear" according to and is reported between 0.8% and 10.6% in community samples (8) (9) (10) (11) (12) (13) (14) . Prevalence data are also from self-report studies, most of which were unable to rule out organic disease. Because of a lack of awareness about RS, RS is often inaccurately diagnosed (15, 16) or missed (17) . Inaccurate or missed diagnosis often occurs when clinicians do not have patients elaborate on what they mean by terms such as "vomiting," "reflux," or "regurgitation." As a result, patients report undergoing multiple medical diagnostic studies and medication trials (17) (18) (19) (20) (21) (22) (23) and experiencing protracted symptoms for long periods (4, 17) .
There is a lack of clear consensus for RS diagnosis, mechanisms that maintain RS, and treatment. Accordingly, a committee consisting of psychologists (H.B.M., A.S.J., and J.J.T.) and pediatric and adult gastroenterologists (C.D.L. and D.D.) convened to further address the existing knowledge of RS. Guided by existing research and our clinical expertise, we synthesize available evidence and provide recommendations for clinical use in the present report. We describe a case example (deidentified) and critically summarize the literature to date to (i) increase clinicians' understanding of heterogeneous clinical presentations, (ii) suggest assessment strategies to facilitate accurate diagnosis, and (iii) provide a schematic for intervention options.
CASE EXAMPLE
We present a deidentified case example of a patient who provided informed consent to participate in a recent clinical trial of cognitive behavioral therapy for rumination disorder (CBT-RD). The study was approved by the Drexel University Institutional Review Board. We use the name "Zachary" as a pseudonym.
Zachary was a 28-year-old who identified as male and was evaluated and treated by a behavioral therapist (H.B.M.) using CBT-RD (24, 25) . He reported regurgitations without retching or gagging preceded by a sensation of pressure in his esophagus and abdomen (i.e., a visceral sensation that precedes the regurgitation known as a premonitory urge). Over the preceding month, he experienced regurgitations between 8 and 50 times daily. Regurgitations typically began within 30 minutes of eating and would last between 1.5 and 3 hours. An episode of regurgitation first included regurgitation of recognizable food material, but regurgitations became more acidic as the episode progressed. Less frequently (approximately 4 times per month), he experienced repeated regurgitation of acidic material in association with other stimuli not postprandially, primarily changes in visceral sensations with physical exertion.
Zachary described using several strategies in an attempt to prevent regurgitations. First, he tried "fighting it off" by forcing the regurgitant back down his esophagus before it reached his mouth. Second, he avoided foods that increased regurgitation frequency-primarily pasta, chicken, and most breakfast food items. Third, he avoided physical activity because he would experience premonitory urges with resultant regurgitations with small levels of physical exertion (e.g., walking up workplace stairs). Zachary described concerns about medical consequences of his RS, primarily weight loss; he had lost 50 pounds when his RS started 5 years prior and regained 20 pounds (body mass index 19.7 kg/m 2 at evaluation) but wanted to regain 20-30 more pounds. He also described significant psychosocial interference, including reduced social interaction to avoid public regurgitation, frustration with his inability to increase his physical activity without regurgitating, and, at times, work avoidance. When Zachary's symptoms started 5 years prior after experiencing an episode of bronchitis, he sought evaluation and treatment from multiple providers and was given diagnoses of gastroesophageal reflux disease, anxiety, and dysautonomia. He tried multiple proton-pump inhibitors (PPIs), which decreased regurgitation acidity but not frequency, and fluoxetine with no effect on his regurgitations. Three years before evaluation with HBM, he was finally diagnosed with RS by a gastroenterologist who specialized in motility and provided with a handout on diaphragmatic breathing to prevent regurgitations. However, Zachary reported that he practiced diaphragmatic breathing with no change in RS symptoms. After Zachary started CBT-RD (24, 25) , he learned how to effectively implement diaphragmatic breathing on a schedule in relation to eating and in response to premonitory urges. He also learned other CBT-RD skills (e.g., behavioral exposure to foods associated with regurgitation) to prevent residual regurgitations he experienced after implementing diaphragmatic breathing. After 7 sessions, Zachary achieved a 95% reduction in daily regurgitations (to just 0-1/day), was no longer avoiding foods, and increased his physical activity.
Zachary's case highlights several issues many patients with RS experience due to lack of consensus recommendations for RS. Misdiagnosis, years of protracted symptoms and medical care, and ineffective treatment are particularly common. To facilitate accurate diagnosis and treatment, we review and provide recommendations in 3 areas: (i) clinical features of RS, (ii) strategies for effective assessment, and (iii) suggested guidelines for intervention.
CLINICAL FEATURES
Rumination syndrome has shifted across diagnostic categories within each edition of ROME (2, (27) (28) (29) , was reclassified into a different category of disorders in DSM-5 (1), and is classified in multiple sections of the proposed International Classification of Diseases (30) . In Table 1 , we denote current criteria for RS under ROME-IV (2), DSM-5 (1), and 2 categories under the proposed International Classification of Diseases, 11th edition (30) . Across classification systems, the core symptom of RS is effortless, repeated regurgitation of recently ingested food. Beyond this core feature, there is little clear consensus among diagnostic guidelines on RS features, largely because of a lack of research to inform diagnostic guidelines (B.T. Walsh, Personal Communication). In the following section, using existing data and our clinical expertise, we describe heterogeneous features that can maintain RS and synthesize existing diagnostic criteria.
Heterogeneous features of RS maintenance
Habitual abdominal wall contraction is the most widely recognized and primary mechanism contributing to continued RS symptoms (i.e., primary maintenance pathway). However, we recommend clinicians consider the heterogeneous presentations of RS (31, 32) , including psychological and pathophysiological mechanisms that can secondarily maintain RS (2, 22, 31) . We describe the basis for these features in the following sections and summarize them in our proposed model of RS maintenance in Figure 1 . Primary maintenance pathway. Several behavioral models of RS maintenance exist. Over the years, evidence has supported a 19th century physician's self-experimentation (33) suggesting that regurgitations are a habit or reflex that develops through a conditioned response to stimuli. In relation to a stimulus (typically food), Barba and colleagues identified that intercostal muscles contract along with anterior abdominal muscle contraction (34) . Individuals with RS (like Zachary) typically experience physical sensations before regurgitations similar to premonitory urges experienced before motor/vocal tics (35) . Rumination syndrome has been described as a "habit" (36) . It is hypothesized that when the material comes back up, the premonitory urge temporarily resolves, negatively reinforcing abdominal wall contraction. Of note, abdominal wall contraction etiology is unstudied, but some patients retrospectively report a stressor or trigger associated with RS onset [e.g., gastroenteritis (20, 22) , medical procedure (19) , respiratory infection (as in Zachary's case), psychosocial stressor (36, 37) , comorbid psychological symptoms (7, 17, 38) , eating disorder history (39, 40) ]. Potential secondary psychological mechanisms. Rumination syndrome may be secondarily maintained by features that either negatively or positively reinforce continued regurgitations. Johnson and Corrigan (19) originally proposed a behavioral model that included such mechanisms. With a lack of systematic research on these mechanisms, we propose our model of environmental, cognitive, and behavioral mechanisms that can contribute to RS maintenance ( Figure 1 ) based on reports in the literature and our clinical expertise. First, some individuals report high regurgitation likelihood after eating particular foods (i.e., "learned associations with foods") (6) or in response to another stimulus (e.g., changes in visceral sensations). As with Zachary's case, patients can then avoid foods, situations, or sensations associated with regurgitation (25) but still not experience symptom relief. Second, some individuals with RS describe difficulty tolerating the premonitory urge and will allow regurgitations to occur to temporarily relieve their discomfort (24) . Third, some individuals with RS report concerns about body shape/weight that could partially maintain symptoms (e.g., regurgitant expulsion for weight control) (25, 26) but are not attributable to an eating disorder. However, some individuals with Under the proposed ICD-11 criteria, RS is classified under multiple sections for billing purposes, including as "rumination-regurgitation disorder" in the "Feeding or Eating Disorders" section (aligned with DSM-5), as "adult rumination syndrome" in the "Functional Oesophageal or Gastroduodenal Disorders" section (aligned with ROME-IV), and within an other-specified pediatric category as "other functional digestive disorders of infants, neonates, and toddlers." The other-specified pediatric category does not include a description of symptoms or criteria; thus, we only describe the former 2 sections.
Components of ROME-IV adult RS diagnostic criteria. d Components of ROME-IV child RS diagnostic criteria.
e ROME-IV explicitly removed frequency requirement from the diagnostic criteria because of increased recognition that most patients who present for evaluation have regurgitations that occur regularly (e.g., after most meals) (68) .
f Components of ROME-IV adult "supportive criteria" for diagnosis.
g ROME-IV explicitly removed "painless" from the diagnostic criteria because of increased recognition that other visceral sensations and/or gastrointestinal symptoms could indicate premonitory urge (68) . h DSM-5 working team explicitly changed language regarding comorbid conditions based on recommendations (69) . DSM-IV criteria stated that regurgitation should not be "due to an associated gastrointestinal or other general medical condition (e.g., esophageal reflux)" (70); DSM-5 criteria now state that the regurgitation should "not be attributable to an associated gastrointestinal or other medical condition (e.g., gastroesophageal reflux, pyloric stenosis)."
eating disorders can have comorbid RS symptoms (41) . Fourth, RS can serve a positive function by alleviating psychological distress (e.g., anxiety) or providing a soothing/pleasant sensation (e.g., in infants and individuals with developmental disability (1,2) and those who seek out foods or times to ruminate (25)). Potential secondary pathophysiological mechanisms. Comorbidities may explain variation in pathophysiology that contributes to RS maintenance. Rumination syndrome can be comorbid with other reflux-and vomiting-based conditions, such as gastroparesis (42) , gastroesophageal reflux disease (43) , and self-induced vomiting (40) . Preliminary studies suggest that some individuals display 3 primary pathophysiological RS variants: primary, secondary, and supragastric rumination (36, 44) . With "secondary rumination," comorbid acid reflux occurs before the abdominal wall contracts and leads to RS regurgitation. With "supragastric rumination," belching precedes RS regurgitation (32) .
Diagnostic criteria
In Table 1 , we synthesize diagnostic criteria. For example, for regurgitation timing, DSM-5 and ROME-IV describe that RS involves regurgitation "after feeding or eating" or of "recently ingested food," respectively. In some cases, a temporal relationship may be clear and consistent (e.g., within 1 hour), but other patients (like Zachary) may also experience regurgitations not associated with eating events (e.g., some of his regurgitations occurred on waking or with physical exertion). ROME-IV also has a supportive criterion (i.e., not necessary for diagnosis) that "the process tends to cease when the regurgitated material becomes acidic" but later notes that some people may continue to regurgitate after the regurgitant becomes acidic. Some patients, like Zachary, can experience regurgitation that turns acidic as regurgitations continue hours after food ingestion. Thus, our synthesized recommendation is that typically (not always) regurgitations occur during or soon after eating and that the duration of repeated regurgitations can vary. We synthesize other guidelines across diagnostic systems in Table 1 .
STRATEGIES FOR EFFECTIVE ASSESSMENT
Effective assessment of RS is crucial to prevent the long periods patients report going without accurate diagnosis (17) (18) (19) (20) (21) (22) (23) . In fact, Patients typically experience a sensation (e.g., pressure/discomfort in esophagus or abdomen) before the regurgitation called the premonitory urge. Similar to other habitbased behaviors (e.g., motor/vocal tics), the premonitory urge precedes the habitual behavior. Habitual contraction of the abdominal wall is the most widely recognized habit or reflex as a conditioned response to eating. However, it is possible that other habitual or reflexive contractions occur (e.g., in the esophagus) but have not been studied. d The material comes up in a manner that feels effortless (i.e., without retching). The abdominal wall contraction is believed to increase pressure in the abdomen, forcing stomach contents up into the esophagus and typically into the mouth. e A negative reinforcement process occurs-the premonitory urge temporarily resolves when the material comes up, reinforcing abdominal wall contraction in response to the stimulus (e.g., food). f After the regurgitant comes up into the mouth, individuals will re-chew, re-swallow, or spit out the regurgitant. Of note, some individuals report that they learn to have the regurgitant go back down before it enters the mouth. g Some individuals develop learned associations between abdominal wall contraction and specific contextual cues (e.g., specific foods, non-food stimuli-like specific activities, changes in visceral sensations). h Some individuals have difficulty tolerating premonitory urges, which contributes to the negative reinforcement process maintaining RS. For example, some individuals will purposefully allow the regurgitant to come up (i.e., instead of using diaphragmatic breathing as a competing response) to relieve the discomfort they experience associated with premonitory urges.
i Some individuals have shape and weight concerns that negatively reinforce regurgitations. For example, some individuals will spit out the regurgitated material to attempt weight loss. j Some individuals have a desire to soothe themselves that positively reinforces regurgitations. For example, some individuals will rechew or reswallow the material because they enjoy tasting the regurgitated food or find the process soothing. This may also contribute to purposefully allowing the regurgitant to come up (i.e., instead of using diaphragmatic breathing as a competing response). The American Journal of GASTROENTEROLOGY VOLUME 114 | APRIL 2019 www.amjgastro.com when patients with RS finally receive accurate diagnosis, the diagnosis itself can be therapeutic.
Clinical assessment
No validated biomarker for RS exists. In our experience, existing self-report questionnaires (e.g., the ROME-IV diagnostic questionnaire (11)) can be used as a screening tool, but RS diagnosis is made based on clinical history (1,2). Semistructured interviews (45, 46) have not been validated to capture the heterogeneous presentations of RS. We recommend assessing for RS when patients present with reflux, vomiting, or regurgitation, terms often used by patients with RS (4). In Table 2 , we recommend questions clinicians use based on a research-based semistructured interview (46) . When clinicians are not confident in the diagnosis, they can perform behavioral observation in-office (19, 47) by having patients consume foods they report are associated with regurgitation. For example, behavioral assessment can be important with pediatric patients because parents may not be able to report on their child's RS symptoms (48) .
Medical assessment
Although RS diagnosis can be conferred by clinical history, many patients with RS (like Zachary) undergo extensive testing without avail. ROME-IV and DSM-5 have different recommendations for medical testing. ROME-IV (written by gastroenterologists) states that diagnostic testing to rule out organic causes is typically unnecessary (2), whereas DSM-5 (written by psychiatrists/ psychologists) states that "physical examinations and laboratory tests" should be conducted to rule out gastrointestinal conditions (1) . On the basis of our clinical experience and recommendations made previously (e.g., Disney and Trudgill (49)), we recommend the use of clinical history alone unless the patient also presents with symptoms of another gastrointestinal condition that could be comorbid or underlie regurgitation. For example, some patients may describe sensation of food sticking in the esophagus; this could represent heightened attention to changes in visceral sensations associated with RS (e.g., the premonitory urge before regurgitation) or could represent structural causes (e.g., esophageal dysphagia). Future research is needed to examine the sensitivity, specificity, and incremental utility of high-resolution esophageal manometry with impedance, which recent research suggests can detect RS if postprandial gastric pressure exceeds 25-30 mm Hg (32, 43, 44) .
TREATMENT Table 3 provides a description of published reports on treatments that have been used with child, adolescent, and adult patients with RS. Studies on RS treatment have largely included case reports (n 5 22), case series (n 5 4), and retrospective chart reviews (n 5 7), with just 2 randomized controlled trials (RCTs) and 3 open trials. We (H.B.M., A.S.J., C.D.L., D.D., and J.J.T.) make consensus recommendations informed by existing literature supplemented by our clinical experience. Overall, we recommend diaphragmatic breathing as a first-line approach because (1) there is a great deal of evidence to support its efficacy, (2) it is relatively straightforward to implement in an outpatient setting, and (3) it is low cost. Some patients with refractory or residual regurgitations may require more intervention than diaphragmatic breathing alone. In Figure 2 , we synthesize our recommendations into a stepped care approach with the aim of conserving limited health care resources.
Diaphragmatic breathing
Diaphragmatic breathing has the most support to date by reports and studies that clearly indicated decreases in regurgitations, including 4 case reports (26,50-52), 4 chart reviews (4, 17, 36, 53) , 2 open clinical trials (34, 54) , and 1 RCT (55). Initial research suggests that diaphragmatic breathing operates as a competing response to habitual abdominal wall contraction by relaxing the abdominal wall (34) . However, more research is needed to compare diaphragmatic breathing with other competing responses (e.g., in tic disorders, competing responses that do not directly relate to the body area involved in the tic can still be efficacious) (56, 57) . Some patients may benefit from biofeedbackguided diaphragmatic breathing (with electromyography to decrease intercostal activity and anterior wall muscle activity while increasing diaphragm activity) (34, 55) . However, no research yet has compared diaphragmatic breathing instruction with vs without biofeedback. In addition, access to biofeedback specialists can be difficult, especially in nonpediatric medical settings. Given current evidence, we recommend diaphragmatic breathing as the first-line strategy for RS treatment (Figure 2) . We recommend biofeedback conditionally-when available and when patients have difficulty with diaphragmatic breathing. Pre-to post-treatment: % M daily regurgitation frequency reduced by 74% 6 6% (biofeedback) vs 1% 6 14% (placebo; n 5 2 improved) Pretreatment to 6-mo follow-up for n 5 21 (including n 5 9 from the placebo group who received biofeedback after): M daily regurgitation frequency reduced from 25 6 3 to 0.7 6 0. 1 session w/ "regular" follow-up phone contact X (n 5 1) Graded food hierarchy (n 5 1); eating changes (n 5 5; e.g., limit dietary intake, chew slower), sip water (n 5 1), exercise increase (n 5 4), weight reduction (n 5 2), "relax while eating" (n 5 3), and seek counseling for "stress management" (n 5 2) Self-reported subjective improvement: 80% overall improvement up to 6-mo follow-up Pre-to post-treatment: "significant reduction" in regurgitation frequency across time, with no regurgitations by the end of treatment. Postsurgery: no regurgitations at 2-wk follow-up (n 5 1), no regurgitations at 6-mo follow-up (n 5 1), no regurgitations at 1-yr follow-up (n 5 2), and unclear (n 5 1)
The American Journal of GASTROENTEROLOGY VOLUME 114 | APRIL 2019 www.amjgastro.com Medications previous to the treatment session: reportedly no effect on regurgitation frequency Posttreatment: Unk (no outcomes reported for RS regurgitations)
ED, eating disorder; GERD, gastroesophageal reflux disease; M, mean; NA, not applicable; RCT, randomized controlled trial; RS, rumination syndrome; Unk, unknown.
a We chose not to include the treatment of RS in infancy because the treatment approach differs considerably (87, 88) . b We chose not to include samples solely composed of individuals with developmental disabilities because this has been reviewed previously (89) .
c Biofeedback involved abdominal wall and diaphragm activity, unless otherwise noted. d Because studies lack consistent measures of treatment response, we described treatment outcomes available but were not able to systematically synthesize outcome variables across reports.
The American Journal of GASTROENTEROLOGY VOLUME 114 | APRIL 2019 www.amjgastro.com If the patient agrees with diagnosis, the clinician provides a brief education on abdominal wall contraction as a reflex or habit the body has formed in relation to eating (and perhaps other stimuli); abdominal wall contraction leads to an increase in gastric pressure that then forces contents back up. Of note, if the patient has a comorbid psychological disorder (e.g., generalized anxiety disorder), the patient should be treated separately for this comorbid disorder (e.g., referral to a mental health professional for behavioral treatment and/or psychiatric medication management). The clinician guides the patient through diaphragmatic breathing; the clinician may demonstrate diaphragmatic breathing and then ask the patient to try in either or both supine and upright positions. Chitkara et al. (67) provide instructions for clinicians to teach patients diaphragmatic breathing. The clinician can determine whether the patient is adequately engaging the diaphragm to have air fill the abdominal area (i.e., the abdomen will protrude on in-breath).
d If the patient is not able to demonstrate diaphragmatic breathing, the clinician may refer the patient to a specialist (e.g., behavioral health specialist) or another provider (e.g., paraprofessional) who can provide further diaphragmatic breathing instruction or biofeedback-guided diaphragmatic breathing. e When available, the specialist can provide biofeedback-guided diaphragmatic breathing. f The specialist can instead or in addition to biofeedback provide further instruction and practice in diaphragmatic breathing. g Once the patient demonstrates diaphragmatic breathing adequately, the clinician can give the patient brief instruction to breathe on a predetermined schedule after eating (e.g., for 2-minute intervals every 10 minutes after eating until a specified time point or until premonitory urges subside). If the patient is neither aware of the timing of their regurgitations (e.g., how longer after eating and how long regurgitations continue for) nor any premonitory urges (i.e., sensations preceding regurgitations that may signal that the regurgitation is about to occur), the clinician may consider having the patient self-monitor their regurgitations (i.e., tracking when they have regurgitations) to increase awareness before using diaphragmatic breathing. Some patients may benefit from diaphragmatic breathing instruction after just 1 session (e.g., 30% of patients in 1 chart review (17)). However, other patients may require more structured implementation guidance (like in Zachary's case).
h On follow-up, the clinician determines whether the patient has achieved a significant reduction in the frequency of regurgitations (e.g., $70%-80% reduction).
i If the patient does not achieve a significant reduction in regurgitations after using diaphragmatic breathing on a schedule, the clinician can determine with the patient whether adjustments to the schedule could improve the effect (e.g., if the patient realizes that sometimes they start regurgitating toward the end of a meal they could start the schedule midway through eating). In addition, the patient can use diaphragmatic breathing whenever they experience a premonitory urge. Once the patient has achieved a significant reduction in their regurgitation frequency, some patients may still have residual regurgitations. The clinician can determine whether the patient is satisfied with the reduction or if they would like further treatment to reduce, and perhaps eliminate, residual regurgitations.
k If the patient is satisfied with the outcome, treatment is complete.
l If the patient is not satisfied with the outcome or has not achieved a significant reduction in regurgitation frequency, the clinician may refer the patient to a specialist (e.g., behavioral health specialist) to address secondary psychological mechanisms that may be maintaining residual regurgitations (Figure 1 ). Other behavioral interventions can target secondary psychological mechanisms. In cognitive behavioral therapy for rumination disorder (CBT-RD) (24, 25) , strategies include alternate self-soothing strategies, cognitive strategies to facilitate riding out premonitory urges, behavioral experiments to test fears (e.g., about using diaphragmatic breathing in public), and behavioral exposures (e.g., systematic exposure to stimuli associated with regurgitations). m If the patient still does not achieve a significant reduction after seeing a specialist, the clinician may consider alternative treatment options. Some options may include adding an antispasmodic (e.g., baclofen) or referring for inpatient treatment. In addition, placing the patient on enteral feeding could allow the patient to be temporarily removed from food stimuli before slowly increasing oral nutrition with the use of behavioral strategies (e.g., diaphragmatic breathing) to prevent regurgitations.
Other behavioral interventions
Various other behavioral strategies have been reported in case reports and chart reviews instead of diaphragmatic breathing [e.g., general relaxation (58), aversion training (7), and distraction (e.g., gum chewing) (58) ], but there is no research to suggest that they are superior to diaphragmatic breathing. Instead, specific behavioral strategies have been used to augment treatment in comprehensive treatment protocols (e.g., CBT-RD developed by H.B.M. and J.J.T. (24, 25) and pediatric inpatient protocol codeveloped by C.D.L. (59,60) ). For example, in CBT-RD, interventions are selected to target secondary psychological mechanisms (Figure 1 ) maintaining regurgitations, including alternate self-soothing strategies, cognitive strategies to facilitate riding out premonitory urges, behavioral experiments to test fears (e.g., about using diaphragmatic breathing in public), and behavioral exposures (e.g., systematic exposure to stimuli associated with regurgitations) (24, 26, 52, 54) . Given current evidence, when patients continue to experience regurgitations after using diaphragmatic breathing, we suggest clinicians consider referring patients to specialists (e.g., behavioral health specialists) to learn strategies to augment diaphragmatic breathing.
Medical interventions
Baclofen. The only RCT of a medication included crossover of baclofen (an antispasmodic) vs placebo pill for RS and/or supragastric belching (61) . While on baclofen vs placebo, participants reported greater subjective overall improvement in symptoms. Although regurgitation frequency was lower while on baclofen vs placebo, the study only assessed within-subject differences postprandially in-lab with a resultant regurgitation median (range) that was overlapping [4 (0-14) baclofen vs 6 (0-19) placebo] (61). Future research is needed to compare and test the additive benefit of baclofen to behavioral interventions. Given current evidence, we recommend clinicians use baclofen only with patients who have not achieved a substantial reduction in regurgitation frequency after behavioral intervention. Neuromodulators. A Rome Foundation working team recently created recommendations for neuromodulator agents (e.g., tricyclic antidepressants) to treat disorders of gut-brain interaction (62) . However, no evidence yet supports the efficacy of neuromodulators in reducing RS regurgitations or in augmenting behavioral approaches. One chart review described that neuromodulators had no effect on regurgitation frequency self-reported by patients (n 5 8) before trying behavioral strategies (17) . In addition, research on another habit-based symptom (motor/vocal tics) has consistently shown that behavioral therapy produces similar outcomes regardless of psychiatric medication use (63) (64) (65) . Given current evidence, we do not recommend neuromodulators as a standalone treatment of RS. We recommend neuromodulators to treat comorbid disorders of gut-brain interaction that are characterized by visceral hypersensitivity (e.g., irritable bowel syndrome) and comorbid psychological disorders (e.g., generalized anxiety disorder). Patients with comorbid psychological disorders alternatively could be referred to a mental health provider for behavioral treatment. Other medications. Other medications have been tried to reduce RS regurgitations, including H2 blockers, PPIs, prokinetics, and antiemetics. In our experience, these medications have no effect on regurgitation frequency (e.g., one patient discontinued PPIs but continued diaphragmatic breathing and experienced no change in symptom frequency; Murray et al. (52) ). Retrospective chart reviews also have shown that patients report no effect of such medications (17, 37) . Given current evidence, we recommend clinicians prescribe baclofen to treat RS (conditionally) and only prescribe other medications to treat comorbid conditions. Surgery. One case series (N 5 5) reported Nissen fundoplication as effective in resolving regurgitations (66) ; however, retrospective chart evidence has revealed that effects of fundoplication may not provide long-term resolution of regurgitations (37) . In addition, other techniques have been reported in chart reviews (e.g., botulinum toxin injections) with no reported effect. Given current evidence, we recommend clinicians do not use surgical approaches, which aligns with previous conclusions in the literature (2, 32, 58, 61) .
CONCLUSION
Rumination syndrome is understudied, and often, patients with RS go undetected and untreated. As highlighted with Zachary's case, there are heterogeneous features of RS, diagnosis can often be delayed because of a lack of clinician knowledge to assess for RS, and patients can experience protracted symptoms without appropriate treatment. Through our synthesis of the literature and clinical consensus, we recommend clinicians recognize the heterogeneous features of RS when considering diagnosis, assess for RS symptoms by clinical history, and treat RS with targeted diaphragmatic breathing, reserving other methods for augmented or alternative treatment. 
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